Identifying miRNAs and their target mRNAs, and further building their regulatory networks may give new insights to biological procedures. This study proposes a computational method to discover the functional miRNA-mRNA regulatory modules (FMRMs). Tests on a prostate cancer data set discovered modules for cancer and normal condition. GO and the literature also suggest that they may relate with prostate cancer. It potentially can identify the biologically relevant chains of 'miRNA → target gene → condition'.
Introduction
Dysregulation between miRNAs and mRNAs may lead to human diseases, including cancer [1] . An open question is how miRNAs associate with conditions by regulating their bona fide target mRNAs.
This study proposes a computational method to discover the functional miRNA-mRNA regulatory modules (FMRMs), that is, groups of miRNAs and their target mRNAs that are believed to participate cooperatively in post-transcriptional gene regulation under specific conditions. This study is distinct from other works [2, 3, 4] by associating miRNA-mRNA regulatory modules with conditions. Tests on a prostate cancer data set discovered modules for cancer and normal conditions. miRNAs and mRNAs identified in the FMRMs display negatively regulated patterns. They associate with cancer and normal conditions respectively. GO and the literature also suggest that they may relate with prostate cancer.
Method and Results
This method integrates computationally predicted miRNA target and corresponding expression profiles of miRNAs and mRNAs. The target information derived from sequence base-pairing between miRNAs and mRNAs defines their putative networks. Their expression profile then will be applied to discover the condition related miRNA-mRNA modules within the putative networks, according to the biological observation that miRNAs negatively regulate their target mRNAs.
In a test on prostate cancer [5] , 158 putative networks are identified. Association are further discovered on expression profiles within each putative network. After pruning the redundant relations, there are 158 pairs of miRNAs and mRNAs associating with cancer, and 166 pairs associating with normal. In the cancer modules, miRNAs show down-regulation while their target mRNAs are upregulated. It shows inverses patterns in the normal modules in general. Correlation coefficients indicate that the miRNAs and mRNAs in the modules are negatively correlated (Figure 1 and 2) . Supported by Gene Ontology, many meaningful miRAN-mRNA pairs are biological releveant, and they may related with prostate cancer (Tables not shown) . 
Discussions
Integrating both sequence information and expression profiles of miRNAs and mRNAs potentially can identify the relevant miRNA-mRNA pairs, thus to facilitate the interventional experiments to validate the bona fide targets of miRNAs. Furthermore, the FMRMs defined in this work consist of miRNAs, target mRNAs, as well as associated conditions, cancer and normal in the demonstrated case. The miRNAs and mRNAs identified in FMRMs are negatively correlated in general. It shows many meaningful discoveries supported by GO and the literature. By associating the miRNA-mRNA pairs with conditions, the methods may eventually identify the regulatory networks of 'miRNA → target gene → condition'.
